This paper proposes the construction of an optical fiber (OF) humidity sensor based on a thermal lens (TL) detection technique. Although various optical fiber sensors that measure temperature have been developed, to our knowledge an optical fiber humidity sensor has yet to be produced, despite the high demand for real-time humidity remote moniitoringf I]. The sensing principle in our proposal sensor is based on a technique originally developed in our earlier works[21. Figure 1 illustrates the block diagram of the measurement system. The sensing head is comprised of two spherical lensed fibers (SLFs) that are assembled across from each other. The distance between them, just under 50 Atm, is filled with gas. The operation principle of our sensor is as follows. Fiber A emits a pumping laser beam that excites the TL and a probe beam that detects the TL. The two beams pass through the gas sample and are captured by Fiber B. The optical couplina efficiency between the two SLFs is changed when the refractive index of the gas is changed due to the TL effect[2j. Accordingly, the TL signal, which is a function of humidity, can be obtained as an altemate signal by modulating the pumping laser beam. A 1.48 vtm wavelength multimode oscillation laser diode (fiber-out power: 100 mW) was used as the pumping laser beam to excite the TL because there is a peek for opticail absorption of water in the vicinity of this wavelength.
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Besides, its absorbing spectrum is fairly broad so that the multimode oscillation of laser diode is very suitable for this sensor. Furthermore, in the wavelength region of 1.48 pm multimode oscillation, no remarkable optical absorptions in the gases exist in the atmosphere. For this reason we believe that humidity sensing is achieved by using this laser diode as the TL pumping source. Fic,ure 2 shows the humidity in the atmosphere dependent of detected signials as a function of modulation frequency fm at 21 C As confirmed in this figure. the detected signal amplitude is a function of humidity, especially since excellent linearity can be obtained when fim is set to 10 Hz. Accordingrly. it was demonstrated that our TL sensor functions as a hygrometer.
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